BACKGROUND: Studies of spirituality in initially healthy people have shown a survival advantage, yet there are fewer research studies in the medically ill, despite the widespread use of spirituality/religiousness to cope with serious physical illness. In addition, many studies have used limited measures such as religious service attendance. OBJECTIVE: We aimed to examine if, independent of medication adherence, the use of spirituality/religiousness to cope with HIV predicts survival over 17 years. DESIGN: This was a longitudinal study, started in 1997. Study materials were administered semi annually. PARTICIPANTS: A diverse sample of 177 HIV patients initially in the mid-stage of disease (150-500 CD4-cells/ mm 3 ; no prior AIDS-defining symptoms) participated in the study. MAIN MEASURES: Participants were administered a battery of psychosocial questionnaires and a blood draw. They completed interviews and essays to assess current stressors. Spiritual coping (overall/strategies) was rated by qualitative content analysis of interviews regarding stress and coping with HIV, and essays. KEY RESULTS: Controlling for medical variables (baseline CD4/viral load) and demographics, Cox regression analyses showed that overall positive spiritual coping significantly predicted greater survival over 17 years (mortality HR = 0.56, p = 0.039). Findings held even after controlling for health behaviors (medication adherence, substance use) and social support. Particular spiritual coping strategies that predicted longer survival included spiritual practices (HR = 0.26, p < 0.001), spiritual reframing (HR = 0.27, p = 0.006), overcoming spiritual guilt (HR = 0.24, p < 0.001), spiritual gratitude (HR = 0.40, p = 0.002), and spiritual empowerment (HR = 0.52, p = 0.024), indicating that people using these strategies were 2-4 times more likely to survive. CONCLUSIONS: To our knowledge this is the first study showing a prospective relationship of spiritual coping in people who are medically ill with survival over such a long period of time, and also specifically identifies several strategies of spirituality that may be beneficial.
INTRODUCTION
Growing data support an association between Spirituality/ Religiousness (S/R) and health outcomes. However, there is a relative paucity of studies in the medically ill as opposed to those initially healthy, despite the fact that many people use spirituality to cope with medical illness. Furthermore, there is evidence that use of spirituality to cope improves mental and physical adjustment to illness. 1 In addition, many studies have focused on church attendance, though there is diversity and controversy on how best to measure S/R. We expanded the measurement to S/R coping qualitatively derived from patient interviews, and conducted a sustained effort to examine the role of S/R coping in a population of sick (rather than healthy patients). This study reports a 17-year follow-up on a cohort of medically ill patients with HIV and provides more granular insight into which of aspects of S/R coping are associated with survival. The relevant literature is reviewed below.
Literature on S/R and Survival in Healthy and in the Medically Ill
Although a major meta-analysis of the relationship between spirituality/religiousness and survival found an 18 % mortality reduction (hazard ratio, HR = 0.82) in initially healthy people, there was no significant link to mortality among people who were already ill. An exception to this was two studies that applied multi-modal S/R measures (e.g., beyond religious service attendance), which did find a significant prediction (HR = 0.50, p = 0.004). 2 There were only a few other studies we were able to find examining the link between S/R and mortality in the medically ill. Among 596 medically ill elderly patients, religious struggle was associated with higher 2-year mortality (HR = 1.06). 3 In 166 end-stage renal disease patients, 4-year survival was associated with spirituality (HR = 0.49) and social support (HR = 0.48), but not with religious involvement/coping. 4 Three studies found that the absence of spirituality or religiosity have been linked to increased mortality in women with breast cancer, 5 patients who had recently undergone a hematopoietic stem cell transplant, 6 and those who were recovering from cardiac surgery. 7 However, as noted in the meta-analysis above, findings are somewhat inconsistent. Studies with nonsignificant findings focused primarily on religiosity variables (church attendance, public religiosity, and religious activities and connections), thus ignoring other facets of spirituality that might have a significant impact on survival, such as spiritual coping.
Literature in HIV
The primary aim of this study was to examine these questions in HIV-seropositive people, since a majority use S/R to cope with their illness, 8 and 85 % consider spirituality to be important to them. 9 In addition, individuals living with HIV have exceptionally stressful lives to cope with, and, as reviewed in Ironson and Kramer, 10 the use of spirituality to cope might reduce the felt harm of the stressor (for example, believing that there is a divine purpose in what happened), as well as enhance the ability of a person to handle the situation (for example, by believing that God is with you, or maintaining calm even in the face of stress through spiritual practices). In the two prior studies on spirituality and HIV survival, spiritual coping measurements were limited. One study (N = 907) found that engagement in spiritual activities predicted 1-year survival (HR = 0.4), independent of baseline disease stage, alcohol/ nicotine use, and income; but only among those not on medication. Another study (N = 147) found that individuals with prior Spiritual Transformation were 5.35 times more likely to survive 3 to 5 years past assessment, controlling for baseline disease stage, substance use, sociodemographics, and medication adherence. 11 Our previous work found that a general measure of spiritual coping did predict faster disease progression in HIV (as measured by changes in CD4 and viral load [VL] over 4 years). 12 In fact, those with negative spiritual coping lost their CD4 cells 2.25 times faster then those with positive spiritual coping. This finding is consistent with another study (N = 429), which found that spiritual struggles predicted CD4 change over 12-18 months. 13 This paper extends this examination of overall spiritual coping predicting to mortality (and over 17 years), as well as determining which of 17 aspects of spiritual coping identified in our qualitative analysis of essays and interviews written 14 as part of this longitudinal study of stress and coping with HIV predict survival. 15 
METHODS
The present article reports the impact of spiritual coping on long-term survival based on a longitudinal study of stress and coping with HIV (approved by an Institutional Review Board), including psychosocial and S/R factors related to physical health and HIV disease progression. 15 16 At entry to the study (baseline) and every 6 months (through 2008), participants provided informed consent, blood samples, completed interviews, essays, and questionnaires, receiving $50 per assessment.
Sample and Overall Design

Measures
Spiritual coping (SC) was rated on a scale from very negative (−4: severe spiritual struggle, conflict, anger) to very positive (+4: spiritual growth/transformation as a central component of life), based on directed qualitative content-analysis of participants' interviews/essays on coping with HIV and stressful life events 12, 14, 15 . Further description of this rating scale can be found in Kremer and Ironson, 14 as well as the results section of this paper. In addition, 17 strategies of spiritual coping emerged and were coded for presence/absence (see Table 1 ). In addition, in order to compare overall spiritual coping to these other dichotomous strategies, it was also dichotomized (+2 to +4 vs. −4 to +1) at the median and labeled positive spiritual coping.
Inter-rater reliability between two raters was established by independent ratings of 20 interviews by two raters, yielding chance-corrected Kendall's tau B = 0.81, p < 0.001 for spiritual coping and Kappa coefficients ranging from 0.60 to 0.95 for the 17 strategies. It is important to note that each of the spiritual coping strategies was only coded if it was based on S/R and not secular coping. For example, positive spiritual reframing was only coded as present if it involved S/R in order to minimize any confounding with secular cognitive reframing. After reliability of the rating/coding agenda was established, all 177 transcripts were rated and coded by at least two independent researchers and consensually agreed upon.
It should be noted that, although excellent validated questionnaires of spiritual/religious coping developed by Pargament 17 are available, the present study utilized qualitative ratings of narratives, which has the advantage of (presumably) avoiding the priming of people to think about spiritual/religious coping by asking them Likert-type questions on these variables. Another advantage of qualitative analysis is that it permits uncovering new strategies that are individually relevant but not part of predefined questionnaires.
Primary control measures comprised sociodemographics (self-reported age, sex, education, ethnicity, sexual orientation) and sero-markers of initial disease/treatment status, namely absolute CD4-cells/mm 3 (applying Beckman/ Coulter® whole-blood, four-color direct immunofluorescence flow cytometry) and VL detection (using Roche Amplicor® RT/PCR assay sensitive to 400-750,000 copies/ml).
Secondary control measures encompassed self-reported adherence, substance use, and social support. The intervieweradministered AIDS Clinical Trial Group adherence measure 18 yielded the percentage of missed antiretroviral medications over three pre-assessment days (averaged over the first 5 years). The SCID 16 identified substance use disorder onset/ relapse within 3 years since study entry. Higher scores on the seven-item ENRICHD Social Support Instrument 19 (averaged over the first 5 years) indicated greater social support.
Survival data was obtained by consulting data linked to the Social Security Administration (SSA). 20 The Death Master File (DMF) is a publicly available data source that reflects all deaths reported to the SSA. Updated weekly, it covers deaths that occurred from 1935 to present. To identify any deaths that might not have been reported to the SSA, obituaries were also searched in a web browser using participants' birth dates, first and last names. The current analyses include deaths that occurred before 30 April 2014.
Statistical Analysis
Statistical analysis with SPSS® version 22 excluded missing data (one participant's interviews/essays lacked reliable information to rate spiritual coping, adherence measures were not applicable in 22 participants who were not prescribed antiretroviral medications, and six missed SCIDs).
Descriptive statistics depicted spiritual coping and control measures. We used Cox proportional hazards regression to examine whether spiritual coping predicted survival. To calculate the HR for spiritual coping (nine-point scale), presence/ absence of positive spiritual coping and each of the 17 strategies, we controlled in block 1 for baseline CD4-cells/mm 3 and baseline presence/absence of undetectable VL. In block 2, we controlled for sociodemographic characteristics, including age, sex (male/female), ethnicity (presence/absence of African American and non-Latino White ethnicity), education (seven degrees ranging from below high school to post-graduate), and sexual orientation (five-categorical range between homosexual and heterosexual). Running a separate analysis per variable, spiritual coping was entered last (block 3), to examine the additional effect of spiritual coping (and each strategy above and beyond the control variables). Additional analyses controlled for antiretroviral medication adherence, absence of substance use disorder and social support (all entered as additional variables in block 2). Kaplan-Meier plots were generated for descriptive purposes to depict survival curves across different profiles of spiritual coping.
RESULTS
The sociodemographically diverse sample (age M = 37.49 ± 8.88y, 70 % male; 36 % African American/31 % nonLatino White; 41 % homosexual/45 % heterosexual; 18 % < below high school/14 % high school/41 % trade school or some college/19 % college graduate/9 % graduate degree) had good treatment access. Most (76 %, 134/177) were prescribed antiretroviral medications at baseline, a proportion that increased to 90 % within 2 years from study entry. Initial treatment success was low. Only 29 % achieved an undetectable VL within the first 2 years of the study (37 % of those taking antiretroviral therapy [ART] at baseline), which may reflect our selection criteria of 150-500 CD4-cells/mm 3 (M = 308.68 ± 114.52), and the observation that the powerful antiretroviral medications (e.g., protease inhibitors) had only Fig. 1 depicts, the survival trajectory was worst for negative spiritual coping (SC = −4 to −2), closely followed by minimal use of spiritual coping (SC = −1 to +1); and best for transformational positive spiritual coping (SC = +3 to +4), which was distinct from nontransformational positive spiritual coping (SC = +2). Nontransformational positive SC occurs (+2) when a participant uses SC in a way that is helpful (for example, perceives benefit from spiritual practices and connectedness) without growth, or a life transforming quality that is present in +3 or +4. Transformational SC (+3 or +4) includes the component of meaning or growth/transformation. Spiritual transformation occurs when there is a dramatic change in spiritual beliefs along with major changes in behavior, self-view and attitudes. The highest rating (+4) occurs when spiritual beliefs are the driving force in one's life. Table 2 reports the proportional hazard ratios for each coping strategy, as well as the presence/absence of positive spiritual coping (dichotomized for ease of comparison to other coping strategies). In particular, positive spiritual coping (SC = +2 to +4) was significantly associated with mortality independent of CD4/VL and sociodemographics. In addition, five of the 17 coping strategies (spiritual practices, empowerment, gratitude, reframing, and guilt) predicted reduced mortality, adjusting for the effects of initial disease/treatment stage and sociodemographics. Hazard ratios for these strategies varied between 0.24 and 0.56, demonstrating a substantial survival advantage for those utilizing those strategies. Additional analyses controlling for the individual impact of substance use, social support, and adherence (all p < 0.05) maintained significance with the exception of empowerment, which was significant only on a one-tailed test after controlling for adherence (see Table 3 ). The predictors of survival with the strongest statistical significance were spiritual practices and spiritual reframing, which are depicted in Figs. 2 and 3 . Because of the counter-intuitive result that spiritual guilt conferred a survival advantage, we re-examined our coding of spiritual guilt in more depth. Retrospectively, we distinguished participants who had overcome spiritual guilt (57 %, 12/21) from those who did not. All the transcripts and essays and interviews of participants who had previously reported spiritual guilt were re-read and coded by one of the coauthors to ensure consistency. Participants who had overcome feelings of spiritual guilt were identified as those who expressed that they no longer felt guilt (e.g., more self-acceptance of their behavior and no longer feeling like God was displeased). Post-hoc cox regression analysis revealed that the survival advantage applied exclusively to overcoming spiritual guilt, when compared to everyone else (HR = 0.19 [95 % CI = 0.04-0.79], p = 0.023). A parallel analysis applied to those who did not overcome spiritual guilt was not significant.
DISCUSSION
Despite widespread use of spiritual coping to deal with serious illness, there is scarce evidence examining its relationship with survival beyond the effects of illness severity and treatment success. Our prospective 17-year observation of HIV patients beginning at the mid-stage of disease showed that the effect of spiritual coping on long-term survival went beyond the contributions of antiretroviral medications, adherence, abstinence from substance abuse, and social support. However, this link was masked in many prior studies that reduced spirituality to religious service attendance, 2 not capturing the diversity of the strategies of spiritual coping. In addition to overall spiritual coping, in the present study, specific strategies conferring a significant survival advantage were spiritual practices, positive spiritual reframing, empowerment, gratitude, and overcoming guilt. In fact, the hazard ratios indicate that people with these strategies had a twofold to fourfold survival advantage.
A few other studies have found that spiritual practices outside of organized religious activities confer health benefits. For instance, prayer and yoga were associated with a cardiovascular health advantage in initially healthy men. 21 In HIVseropositive people, frequency of relaxation practices predicted slower progression to AIDS, 22 and regular self-defined spiritual activities (prayer, meditation, affirmations, psychic healing, visualizations) predicted reduced 1-year mortality; however, only in those not on medication. 23 The present study evidenced a survival advantage attributed to spiritual practices even in those receiving medication and over a substantial period of time.
Positive spiritual reframing (e.g., viewing HIV as divine plan to make a positive life change) also conferred a survival advantage. To the extent that positive spiritual reframing may be viewed as related to cognitive restructuring, our result is consistent with a prior study showing that this skill taught as a part of a stress management intervention in HIV predicted better viral load control. 24 Also potentially relevant to our understanding of this novel result, finding meaning in the loss of a partner predicted lower rates of AIDS-related mortality. 25 Finding meaning was also linked to lower 5-year mortality in HIV-seropositive women in conjunction with positive affect 1 Positive spiritual coping is a dichotomous variable that was created based on the nine-item scale of spiritual coping by contrasting participants who exhibited positive coping (+2 to +4) to all other participants (−4 to +1) N = 176; † p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001; Models controlled for CD4 and VL at baseline, age, gender, education, ethnicity, sexual orientation The base model controlled for CD4 and VL at baseline, gender, age, education, ethnicity, sexual orientation. Additional controls were added individually above the base model because the sample size changes as indicated in the first line of the table † p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.001
and positive HIV expectancy. 26 Park suggests that meaning in life may serve as a primary motivator for maintaining physical and mental well being, and has demonstrated its protective nature for mental and physical health in Congestive Heart Failure. 27 However, it should be noted that in the present study, finding meaning itself was only predictive of survival on a one-tailed test.
While positive spiritual reframing focuses on the primary appraisal of stressor (viewing the stressor as less detrimental as a result of spirituality), spiritual empowerment focuses on the secondary appraisal of one's ability to cope with the stressor. 10, 14 According to the present study, the survival advantage of spiritual empowerment may be partially attributed to better medication adherence (indicated by the loss of significance after controlling for adherence).
We could not find any other studies on gratitude and mortality. However, gratitude towards God and dispositional gratitude have been previously associated with self-reported physical health in large samples of adults. 28, 29 Potential mediators suggested by prior studies include better mental health, health behaviors, and willingness to seek help for health concerns. 29 Interestingly, our study found that spiritual gratitude was related to longer survival independent of salient health behaviors and social support.
To our knowledge, this is also the first study demonstrating the link between overcoming spiritual guilt and survival. Individuals who overcame spiritual guilt reported changes in behaviors that they had previously identified as contrary to their spiritual/religious beliefs (e.g., promiscuous sex, drugs), reconnecting with religion (e.g., returning to church) and changes in beliefs (e.g., from a punishing to a forgiving God). Interestingly, guilt construed as an enduring personality trait has been recently associated with increased all-cause mortality over 41 years (however, only in a subgroup of 173 women age 18-25 years) . 30 Yet, our results highlight the importance of making the distinction between overcoming guilt and lasting guilt: survival was solely linked to overcoming spiritual guilt. Thus a dynamic process of adjustment and life changes may be important in examining spiritual coping.
Potential Mechanisms
People with HIV have indicated that spirituality gives them hope, provides meaning to life, empowers them, fosters a feeling of connectedness both to their community and to a higher presence, creates a sense of peace, and ameliorates their suffering. 10, 27, 31 Spirituality could then facilitate coping by decreasing the perceived harm of the stressor and strengthening one's felt ability to handle it. 10 Beyond this, how would S/ R translate into better physical health? Health behaviors (adherence to medications, less risky sex, and substance use) [32] [33] [34] ; a n d b i o l o g i c a l p r o c e s s e s ( s t r e s s h o r m o n e s , psychoneuroimmunological pathways including natural killer cells) are the two major pathways that have been posited to link psychosocial variables (including S/R) to illness in general and HIV disease progression. 10 Aldwin et al. 35 suggested that spirituality may be more likely than religiousness to impact health through increasing positive psychological states and decreasing depression. Depression, in turn, has been shown to negatively impact immune factors in HIV. 36 Mounting evidence suggests that higher stress hormones, including norepinephrine and cortisol, are correlated with less spirituality and faster disease progression. 37 
Limitations and Future Studies
First, although we carefully confined our coding to the involvement of S/R when coding for the spiritual coping strategies, since we did not code for secular coding strategies, this study does not allow us to examine how much spiritual coping adds above and beyond secular coping strategies. Second, these findings need to be replicated, both in HIV and other medical populations. Third, although effective antiretroviral medication combinations were available during the course of the study, antiretroviral medications have improved, so that it is not possible to know whether these findings would still hold today. Currently, a higher percentage of those adhering to medical care achieve an undetectable VL level due to these improved antiretroviral medications. However, a large proportion of people living with HIV do not follow up with medical care, and we did control for antiretroviral medications available over the course of the study, so our findings may still be applicable. Fourth, while this study provides a window into which coping strategies might be most helpful, there are other aspects of S/R that could be studied. 38 Fifth, the re-coding of spiritual guilt was conducted by one person who was aware of the fact that guilt was associated with survival before the reanalysis was done. Finally, it is notable that intervention studies incorporating spirituality into them have improved outcomes. A meta-analysis of 46 studies showed that patients in S/R psychotherapies showed greater improvement than those in alternate secular psychotherapies both on psychological (d = 0.26) and on spiritual (d = 0.41) outcomes. 39 Another review showed that S/R interventions evidenced an 18 % reduction in mortality compared with other health interventions. 40 This compares favorably to fruit and vegetable consumption and statin therapy. Whether incorporating our findings into an intervention related to clinical practice would result in improved medical outcomes remains to be determined.
Clinical Implications
Given the potential usefulness of spirituality to cope with medical illness, how would one bring up this controversial issue sensitively in practice? While studies have suggested that many patients are comfortable with their physicians bringing up spirituality, 41 others may not be, and some believe doctors should not be discussing this topic with patients. There are clearly ethical issues involved (for example, people may be concerned about religious discrimination, or they might not want to reveal deeply held personal religious/spiritual beliefs in a medical setting). Ironson et al. 42 suggested that asking a patient how they are coping with their diagnosis and illness might be a way to start. A follow-up question might be whether they are using spirituality or religion to cope, which will allow for a discussion to develop (or may indicate a patient is not interested). Based on the patient's response, the doctor can normalize the use of spirituality and note there is evidence it may be helpful, or can refer them out (for example, if they believe this illness is a punishment from God, or are experiencing spiritual struggles). Whether incorporating this into clinical practice may have an impact on mortality remains, however, to be studied.
An important caveat is that we do not yet know whether use of spirituality to cope has added value over secular coping. There seems to be little controversy in recommending positive coping strategies like positive reframing or overcoming guilt so long as the frame is left to the patient's own worldview, spiritual or otherwise. But if there is, in fact, some added value to distinctly religious/spiritual coping, the field would still need to address the question of whether recommending such can be done in a way that is ethically acceptable or effective (e.g., getting religion for the sake of health outcomes may not be the same thing as practicing religion for its own sake).
CONCLUSIONS
A finding that the use of spirituality to cope with medical illness predicts lower mortality, together with the vast literature showing that S/R has been related to lower rates of depression, faster recovery from depression, and lower anxiety suggests the potential helpfulness of this coping strategy to medical patients. 1 In addition to finding that the use of overall spiritual coping predicted greater survival, particular spiritual coping strategies that predicted longer survival were identified, and included spiritual practices, spiritual reframing, overcoming spiritual guilt, spiritual gratitude, and spiritual empowerment. People with HIV using these strategies were 2-4 times more likely to survive. Combining this with existing literature suggests that using spirituality to cope with illness may be beneficial for both psychological and physical health for many, but not all, people.
